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Inulin (a nondigestible oligosaccharide) supplements during pregnancy attenuates acrylamide-induced maternal and fetal brain oxidative dysfunctions, anxiety and neurotoxicity in rats K. Gokul * , Muralidhara Department of Biochemistry and Nutrition, CSIR-Central Food Technological Research Institute (CFTRI), Mysore 570020, India E-mail address: gokul2411@gmail.com (K. Gokul).
Recent evidence suggests that gut microbiota (GM) plays an important role in brain development and function. Nondigestible oligosaccharides have been convincingly demonstrated to positively influence human health. However, the central effects of nondigestible oligosaccharides are scarce. In the present study, our primary objective was to understand whether supplementation of inulin (␤-(2,1)-linked fructo-oligosaccharide) during gestation can abrogate acrylamide (ACR)-induced maternal as well as fetal brain oxidative impairment and neurotoxicity in rats. Pregnant Wistar rats (180-200 g) provided with oral supplements of inulin (2 g/kg) during gestation days (GD 0-19) were exposed to ACR in drinking water (200 ppm; . All dams were killed on GD 19, and gestational parameters were evaluated. Interestingly, inulin treatment diminished ACR-induced anxiety-like behavior (open field exploration) measured on GD 14. We found that ACR treatment decreased fetal/placental weights which were marginally restored in rats supplemented with inulin. Analysis of biochemical markers revealed that ACR-induced oxidative stress (elevated levels of hydroperoxides and nitric oxide) in maternal brain regions was significantly attenuated with inulin supplements, and a similar effect was evident in developing fetal brain. Correspondingly, elevated levels of protein carbonyls in fetal brain were completely normalized with inulin supplements. Specifically, inulin treatment significantly diminished the ACR-induced depletion in fetal/maternal brain (cortex/striatal) dopamine levels. Furthermore, inulin effectively diminished ACR-induced elevation in fetal brain acetylcholinesterase activity. Inulin supplementation was also able to confer significant protection against decreased mitochondrial redox state (MTT reduction) in fetal brain, suggesting its ability to mitigate mitochondrial dysfunction. In a satellite study, inulin supplements provided to untreated rats resulted in a significant increase in caecum weight and bifido/lactobacilli counts. We are further investigating the hypothesis whether inulin-mediated alterations in the GM are responsible for the decreased ACR neurotoxicity in gestation model. Signaling through the C-MET (MET) receptor tyrosine kinase influences multiple neurodevelopmental processes. It is not surprising, therefore, that alterations in MET expression have been associated with neurodevelopmental disorders (NDD), including autism spectrum disorder and Rett syndrome. The biological mechanisms underlying this association remain largely unknown. There is converging evidence, however, that disruptions in synapse development and function are common features of NDD. We previously demonstrated that MET is enriched at pre-and postsynapses during neocortical synaptogenesis. In the current study, we examine the role of MET signalling in synapse formation in the mouse neocortex. First, we investigated age-dependent MET activation over the first four postnatal weeks. Crude neocortical membranes were stimulated with hepatocyte growth factor (HGF) for 1-10 min and MET activation (phosphorylation) measured by Western blot. MET activation peaks during the peak period of synapse formation (postnatal day [P]7-14), followed by a rapid reduction between P17 and P21. Phosphorylation measures of Akt and ERK1/2 demonstrate activation of the PI3K and MAPK pathways at P7 and P21, with no detectable levels of phosphorylation by P28. Second, primary
REMOVED:
This article has been removed: please see Elsevier Policy on Article Withdrawal (https://www.elsevier.com/about/our-business/policies/articlewithdrawal)
This meeting abstract has been removed by the Publisher. Due to an administrative error, abstracts that were not presented at the ISDN 2014 meeting were inadvertently published in the meeting's abstract supplement. The Publisher apologizes to the authors and readers for this error.
